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[|f*^l] Fe203 44.0 -49.8 mol%. ZnO 4.0 -26 

.5 mol%, Mn 2 03 0.8 mo\%&T, mUUnO frh&n, mmftt Lt, CaO 0.20 
-1.00mass% (fztzt, 0. 20 mass%(i|^ <) ^-a^U ^itWXm. 5X 104 
nra^i, ^ffif£^ ? 1.5X107nm_h-e^)a- t ^Mtf-SMn Zn7x7^ 

ho 

im 2 J FeO #^M7^\ 0. 2 mo 1 % t? & £ Cl <h * t -f h IS* 
Jl 1 CfSKOM nZn7x7^ ho 

[W*^3] SiJj&55*£: LT. Si02 0.0 1 -0. 10 mass%£^rl-& - t £ 
#m<h-r^lf^l ££i±2 Cfdt^MnZ n 7^.7 4 bo 

[lf^4] mf&ftt LT, V 2 0 5 0.01-0.20 mass%, M0O3 0.01-0.20 
mass%, Zr02 0.01-0.20 mass%, Ta20s 0.01-0.20 mass%^ Hf02 0.01-0.20 
mass%, Nb205 0.01-0.20 mass%i3 X If CuO 0.01-6.00 mass%Od ->b<D 1 ® 

* 7c(i2a^±^^i--s>- <b ^#itt-r^is*]g 1 M3 cofsrtL i^^te«<7) 

Mn Z n h 0 
[0 0 0 1] 

[0 0 0 2] 

&m^zmi-&itmM%mit^mmtm-tLxi±, Mnzn7x^ 

o :<OMnZn7x7^li 1 mz l±^mt^MX ^ i> 50 mol% i 

#^Fe 2 03 > ¥**fWKJi52~55 mol%cOFe 2 03 10-24 mol%<7)Zn0 £§SG 
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Mn0<b *Mt^I««i:^o-r^-?> 0 fit, ilUfli, Fe 2 0 3 , ZnO , 

Mno ^&mmM*m7£<7)m / k-zi&&Lfzi^ & 

) ^CtotiiM^IIJi L^STCtt^H^^-e, 1200~1400°C^ 2-4 

log Po 2 = -14540 / (T+273 ) +b - (1) 
-co (1) ^fp, TfifiJS (°C) , Po 2 itmm^-S., bit^WiXh^, 

[0 0 0 3] 

M n Z n 7 x 7 ^ K: 13 It 4 v > »J 53- C 1 L 1 1± , Mn3+|/:(± 
Mn2+ t LXjffcnimXfrZ> £ t , M n 3+ £ M n 2+ £ O^Jtti'JtMBf (0#H 
IIIM^Mt^ :t Mn3+(iMn Zn7x^ h Otltt^I L < fl& 
•9 £ t tet'tf— %9tNK$QhtlX^& 0 tfz, Mn3+tMn2+tOf B ltlT-<7)St 

*^Px.^>i: -9 &mb#co#b^ (mmftj±) mm s &mx$>v), ±mltz (d 

— 7t\ 50 mol% =t !9 £#^Fe203 — fl&^J&M n Z n 7 x 7 4 ^X 

It, mj&frtfFe3+%fzl±Fe2+tLXft&mZX$>t), ±EL/:i7nttf Itt 

^^m^mu^ f e 3+ <nm&m.%miin. m l t 

<, F e 3+<h Fe2+hc7)^rST^S'S:^ *K z\coz\ t ffm>%l&trL < i&T 
[0 0 0 4] 

tz\zx\ ia^, «^«t?<7)/My^'ttf^b^^v^, Mjf^^jii^M^ti 
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Ji> Fe203 ^b^*f^&^:T-*-6 50 mol%cfc •} & jfiigl T * * tz tb , F e 2+ < 
±iEL^:Fe3+i:Fe2+tOW X^m^^m g&mM* - t 

i&ffi&tfm KISTU ffi&tetfW t L t« ^<^TL^, <h 

mnXUkl Fe 2 0 3 £50 mol%^pft 

t^tHi:, CaO, Si0 2 £EIJ)£;#£ LTtJPx.-CiSJgtft'f b£ Bio /:Mn Z n 7x 

[0 0 0 5] 
[#^« 1 ] 

7-230909 
[#ft£K2] 

10-208926 -f-^ 

[0 0 0 6] 

[»?«#: L J: d fc-r&UIH] 
L L 4 «b . Jiie#I^m 1 is «t O'lffJI 2 KKIROM nZn7i7^ 
K<fc*U£\ mMti t {%&]3-?m?TttX$>&Z tfrh, 100 kHz&TOjg&gtffif 

, imziM^& x ^ %nm ; &WLmmz&^xm<om^t Lxmrntz^t^ 

flttilC^ CaO *3 «t C^Si02 £ 50 I1%^«0'CH. 
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20 mass% J: 0 k#v>CaO t4£w 0 t fc, ^co#lt^l 

f4, Fe203 £ <?)f[]/«50 mol % & & J: n CMn 2 03 &^fln1" iifc tf ? f5fc £ ft 
TV»5j1 j , -ed-eit^$tL-CV^Fe 2 03 45.0 -48.5 mol fcjgtff-r* Mn 2 
O3 DMn3+ft(il. 4-5.0 mol%£:& 0 , ^^.t 9 < <DM n 3+ 
£ (4 , WM&ifi t £ Mja $ -£ h d t (4 B«|-C*) 4 o 

£4. *£&m^£t/i;£;£U 1MHz £je£&iSJ§&& : ffif*£K:i3i/>T 
ttWbtL^Mn Z n -7^7^ h ^ffit^^tC^^o 
[0 0 0 7] 
[If a * fSfcl" 4 tb<D^m 
±fEg6*j£itJ&l|-££#>, M^t:#l>MnZn7x7^ H4, 
Fe203 44.0 -49.8 mol%, ZnO 4.0 -26.5 mol%, Mn 2 03 0.8 mol%^T 
, ^SMnO ^^^!9, mmftt U, CaO 0.20-1.00 mass% (fcrtfU 0.20 ma 
ss%(4&£<) fc-g^TU ^oitffitJL^1.5X10 4 nmm± > ^M*£#t#*l. 5X 10? H 

*f£Wii, FeO 0.20 mol%WT^?Px. -2) 4 -9 Ct^WSi L 

*?kW\**tz^ Wlf&ftt Lt\ Si0 2 0.01-0.10 mass% * * »j£ t LT 

& 4v> 0 

#f§9I BJ^t LT, V 2 0 5 0.01-0.20 mass%, M0O3 0.01-0.20 
mass%, Zr0 2 0.01-0.20 mass%. Ta 2 0s 0.01-0.20 mass%* Hf0 2 0.01-0.20 
mass% N Nb 2 05 0.01-0.20 mass%& 4 ZfCuO 0.01-6.00 mass%<7) n %<F> 1 ft 

[0 0 0 8] 

±iELfc«fc *) Fe 2 0 3 # ? 50 mol% £j@x.&— JKWfcM n Z n 7 jl 7 h 
fifSL^^: (1) tc43tt^^^Cb^7-8 tv^St^1&£ffl^KTafcj££?TX.(f 

?^Fe2+^^$iitLf ? 0 50 mol% 4 •) & #v>^OFe 2 03 °^ 

ttiSEJff 2003-3110288 
Copied from 10765058 on 06/15/2004 



#£1 2003-033147 



^ Fe3+7& ? iS7n£*t & e C^UI^U ^ffc^Kisi^TJi, Fe203 £50 

mol%*ifW44.0~49.8 mol%«h ^; (l) Hfclt&JSSfe b 7 - 8 

[0 0 0 9] 

M n 3+ (i, ti£kte=?'*:&t-£&2$<Dmm'&eBmmmzmL <i&r.mt 

&££i>iz, m^MfiL&b&TZ-ttZo &5£WClt^ Z<DM n3+foi *)Mn 2 03 
»£0.8 mol%mTl*Wlx.-CV/^o-e, 3Mt£io «t C/m^^/CO^'fb^Px. <b 

-5) o 

$ *i * ^ £ izm*. . £ mm&tjL £ *%it z & m n s+^^j^ & pp$ij $ tu 

jfirin. 5X I04n m £l±, ftffiffiftttfn. 5 x io?n &± £: ^ L < iSnfc^&Jftri* 

MnZn7x70^l» — teHFeO (F e 2+) £^#>TFe 2 03 

mi<Z%;Z><DX\ Z(DFe0 Sf±0.2 mol %J^Tt^Px. * O^S £ L^ Q 
[0 0 10] 

isf7>xffl7x7^ h {±80-100 °cmm<7)mM'emmzti2>W;&^< 

.5 mol% fcf^o 
[0 0 1 1 ] 

#3&IK(±. ifSL^ct n \zW\$Lfr£ LTCaO £0.20 mass% J: *) i> & < 

. -€-<5O^fi* s 0.20 mass%J: <9 ^flT^^ft^i o xm.%MW-^ 

fb«L<^^>o Z.<T>tzt>^ Vtmi, Z\<DCa0 £0.20 mass%&TKfflJx.* <t 9 
i:LTV^^ ^H^^ioV^Tti, Fe203 ^50 mol%*?M (49.8 mol %J^T) K 
fpx., ^oMn 2 0 3 £l« (0.8mol%J^T) KftJ*., #rM ^ <fc *9 FeO (0.2 
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mol%J^T) t^Pitv^Wt, CaO £0.20 mass% «t *) # < ^£-£T & , H 
mi^M^^-h^^^o ZbK, CaO (±, 0.50 mass% «t «5 < ^f£« - 
iia l)-&1&m\:fc&*f?&£Z.?3tfjz&\,* 0 tzfzL, *r<D&mtt s &i-g2>t 
mm&tf&TL'CLtitztb, JiSBIEHO. 20-1. 00 mass % t Ltz 0 
mt^lt, Si0 2 ^5--fh<DX\ ffiWZZt) Z<DSi02 £0.01-0.10 mass%^- 

[0 0 12] 

BJl&fri: LT, V 2 0 5 , M0O3 . Zr0 2 ^ Ta20 5 , Hf0 2 , Nb 2 0 5 

mni>&m%feMi-&ftm*&&mtt&ftmi!) s $>z>o tztit, ^nh<D^mm 

fztb, V 2 0 5 , M0O3 , Zr0 2 , Ta 2 0 5 , Hf0 2 , Nb 2 0 5 &£W 2 05 I:o^t(i0.0 
1-0.20 mass%0|Effl-e, CuO i:ov»"CI40. 01-6. 00 mass%<59f£ffl-C'g^r£-£ 

[0 0 13] 

#§£9! -C (i . ±iE L tz X -9 K M is J: « o ^ip * , mTlE(l) ^: n is it * 
^Sfcb <h LT 7 - 1 2 <^)|lfflF t 3^>e*<Offi«:fflv»T*i67tBS5!I^EEO^H^tt>-C 
dt7& f -e§*o CLO^tfi, — teW^fflv^ii&^b = 7 - 8 ^Jt-^T, 

o tz tz L ^Ib <h LT 1 2 J: 0 ^: § vHlfciiiR LfcJ##(±, 7x^h 
n 3+ t5*0. 8 mol % «fc «9 & # < & 0 , ^Mt^.t.itel&T LT L £ 9 0 
[0 0 14] 

MnZn7^7^ h<7)^iitcp^LT(i, WiJ&^i: LT<7)Fe 2 03, ZnO 33 «fc 
«#1"&o frfS«ajg{i. glMtiot^^^^ 800 - 

iooo < cosjgi£Hi*i"ea±coffijss:a^-r4o ?i^r«o»#^f;mffl 

Di6, 7f7^^-^t^;H s -e^ 0 fit, -comb 
CaO , Si0 2 ^S^tt«»|»M^t*^l}«L 

mtiE# 2003-3110288 
Copied from 10765058 on 06/15/2004 



#M 2003-033147 



^-v: 7/ 



80MPa &±.<Dj±jj ZMz- Xft n * <£- K^Htm ~t Z> Z\b ffiX" ^ •?> 0 

tt^O-fSSriliR-r^ d ttf-?& &<DX\ f£*-f£?X Fe 2 0 3 ^50 mol%J: 1) i>$> 
^MnZn7x7^ F^Mt^f^CML^tb (7-8) <hitfcLT, 

-hfS(l) ^CXcKM^O^ifePii, 500 V X Ofiv^jg-Cfi, 
aftJSK J; ^-f^t ^(«^RS£im-e££fca6. 500 °C£-C<hi)-tU£-|-7> 

[0 0 15] 

[n«!J] 

P^»<7)Fe203 , ZnO £><£CKMn0 ^MM*^7 h 7^ ^-(:tI^Lf:f 
> £^<K 850t;-C2fTO«U £«bUT h70-i:t 1 (MOT* lt, r& 
£-$-*£t#7t:o Cco^^^tCCaO , Si0 2 > CuO , Nb 2 0 5 , V 2 0 5 . Zr0 2 

m&^rLfzo >k\~, c\<D^mM^'^') tf"-^r^3-;v^^nx.rii*iL. 80MP 
a <Dj±tlX 9V&25vw, F*3@15mm, M £ 5 mmO h n ^ *f )V u T (f&Mfc) £/&^L 

^jtmb £ 9 <h LT*#^ti&®ts?f55*ffi<!:&£ «t T CfiM^ilL, 1200°Ce 

2 B#r^Mfe «t xfmmk<D¥$m =ht v\ i - 7 1 jttesm k 2 1 * 

&j£#&j££fiSS-r & i^SCJ: *)Mn 2 0 3 ItFeO i^ML7to £ 

±IS#l^#tcov^T, 1MHz UW&#J»^ it«i3ct^M«feL^iBJJ 

[0 0 16] 
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[0 0 17] 

m 1 H^-tig* J: «9 , ^mmA- 1 - 7 t±, v>-r-a^Mn 2 0 3 ^ ? 0.8 mol%JiJlT 
FeO ^0.2 mol%J^Th^oTv^ 0 ^:|§B^^ 1 ~ 7 (±i ^-ftlkim 
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?SB3M*700J£Jl±. irb^JL^1.5X104nmMJi, ^Mffit/L7& J l. 5X 10? O W± & o 

ZtUZftL, JttfctWl J±> Fe 2 0 3 ^50. 0 mol%m±0— &&}%M n Z n 7 j. 
7>fht^feif), lll^ s f KiK^otv^o Jt^l»2(i, Ca 

o <o&Gm&& < , mmmmmz. o > l<®tltv^ 9 

[0 0 18] 
[^co^] 

JJLt, ffctELfcJ: ? C, $|&W:#SMnZn7x7'f MC«fctU£\ Fe203 £ 
50 mol%*if UWlx., ^oMn 2 03 (0.8 mol%J£JL"F) KfflJx. £ - 1 1\ CaO 

£0.20 mass%J: 0 £ < ^ & ^IMft «-jgCl"t - <h < £ *K J« 
JWl . 5 x io 4 nmfl±, ^Mffijfian . 5 x io 7 n J^± M ^M%M&ii!> t & h ft 

, i mhz co j: 9 %mm-mmi& iz&\,*xi> & wm&&& btiz> 0 
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mm 

m$k^m Fe 2 0 3 £50 mol%*$5 K^tL. ^oMn 2 0 3 (0.8 mol%m 

T) lZ$\\z_Z>Z tt\ mmftt LTWCaO £0. 20 mass% <t 0 ^ < & 

1.5X107nJ^±<h^^i^i/^^JSfcL#l#^n, 1MHz <7) J: 9 ^i^jlr^ifcm^^fe 
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iiS0#-S§- [ 0 0 0 1 1 4 2 1 5 ] 

1 . B 1 9 9 0 ^ 8B23B 

ft $T ^H^lt^^XiU^lftfflWr^^ffllftBa 4 1 0 6 - 7 3 
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